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(57)Abstract 

PROBLEM TO BE SOLVED: To provide an azimuth 
measuring instrument capable of accurately measuring 
an azimuth without depending on a measuring place and 
suitable for reducing cost. 

SOLUTION: This azimuth measuring instrument 100 
acquires triaxial geomagnetic measured data when a 
user holds the azimuth measuring instrument 100 and 
changes the direction of the user's body around the 
height direction as an axis on the spot while holding the 
user's attitude, from a triaxial magnemetric sensor 31 
repeatedly prescribed times or more. A circle with a 
repeatedly acquired triaxial geomagnetic measured data 
group positioned on the circumference is then 
determined on a three-dimensional space comprising a 
measuring instrument coordinate system (x f y, z). The 
center coordinates (Cox, Coy, Coz) of the circle are 
computed, and an inclination angle a is computed based 
on the computed center coordinates (Cos, Coy, Coz) of 
the circle. The azimuth 8 (or 0-D) is computed based on 
the computed inclination angle a. 
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U gifJLrt: ROSSIS (Cox. Coy, Co z.) \,Z&-3^Xffi&fl a *%\ilrti>. 

- D ) £#aj-r S «fc -5 f . 

[0065) 

£*UcJ: 9. fta!lS^®Wxfc«LhMSIftxg*<^r-t^?rlI^L-^*ii^rfiLftffa!lSI 
Bl 0 0<0(*]#i£rS:-(b$-«i--S5t'ft-C-^I^aSrltS!|-rSC:i:* t -C&i.. Lfc^t. AS* 
(citLT, ^{StftltiBO^ai 0 0 5r* 3 Fffi(ca<^i:'5r<^r(a^<9 (i*:U:<9-D) £Jt 

tg^i^L<«4ieisop3»w^a. ^Jt«ti^i^K«4fe»<?5^i^»: 

#8fc:*fJ5U SMaaStfBJ&y-^a. IS3SS1 „ 4*fcli7!e*fc<93«iti:fi-r-*fc: 
[0066] 

*(ift ttso^sjs x xfX&A tfasro ^7 a . Mt/tc^&ft um^mcom 2 <o^5fe<ojgfis 
jjes 1 <r>pm<o&mt m&-t&Bfriz-o^xum— co&^&n Lxmrnt^-t^ . 

[0067] 

^ttaS*^S:. ;S"fi£ft ftffiSKH 1 0 Ocojj{5m : £B\-M-?&i5>-£tz-o\,-*X&mLfi: : i><7)X'i> 

±i?m 1 <vmti&<0&MX'lt. 3 ( M x . My, Mz) a»£$:&(Eg3<fc7c£ 
^^7 r -^fc*i^y^fiffi^ai^r-^$r^i:'r&2l4aj*^^ (Mx, My ) *» 

[0068] 

@7<i. 2f4tB^)Jl©^ (Mx, My ) *>£&S{Rg2»3c2l32T^-f0T&£. 
^^®aJS53 7(4. (BS2&7c£iaJb<;:, iftSK^ay^-r-^P 1 (Mxl, Myl) 
. P2 (Mx2. My2) . PN (MxN, My N) SrIESU *«>4Hli&6fH*M 
a t&fti-Z. -LsU 5 ) . ( 6 ) *»4>T5$ (14) Zm&-tZ £ fctft'S S. 

[0069] 

[»14] 




••• (14) 



[00701 
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^JL<?5Mx = -M s i n I • c o s a. Mxf^lftOiSiO^tfMc 6 s I • s i na 

1 (Mxl . My 1 ) s P2 (Mx2. My 2 ) . — , PN (MxN, MyN) C0^(C 
ttnoSTHtAtf-fffctTV^ H-ffOfSm^^fl^tSPiOMxiartr^i^O^^Sral, M 
yffctffiifiO^SSrb 1 ^Wf. TSC ( 1 5 ) fcj: 9«$:&a 

* 

[0071] 
[»15] 



4^=^n« (15) 
[00 7 2] 

^fflfttWBailOOTMi. ^«»{iJSP3 7C<kO. &«-*;Mr-yh*iiIEg53 6a>& 
3 WifeS^^x - 9 8f 4^ x fctiftEB^SB&f- * 4J «t y Wm^Mttr — 9 £A*L 
X2Wm&M%.7 i -?ftb U 2l4ai^S^ (Mx. My) #>£>3r&iKS2&7E2£ia 

m<7)&% a 1 . b 1 V&iiiZIXZ. ifcWC. ±j£ ( 1 5 ) izX *) s ®tB$ii^tin^±w 

*W^ffi^ie«SS3 8ttSttSix2>. . 
[0073] 

jL-ifA^^&ftSflL3tv^I^tc*£l^<t^^(c5fcrtT3l4m^*>^3 1A» 

s^te. ai^x-^ffliEass 9t=j:o« ■fs^i^ffifsie«a538^^^ffi^»cs^v^» 

[0074] 

O^^«^U^^*<0«T^*I^^lftfcLT*OI^#^3S£TV^^fOxW%fia» 
SS^f-^fcit/ySfttam^^T-^ £ 3 WB^-fe>"9-3 1 ^^m^EaUUL^OiEL 
TSXftU 2MtU^ffig^ (Mx. My) a^&&{B®2&7c£[SLBc« J89iSLSSH#L 

b 1 fc^ttJU gajLfcfgP3<9±li<0£S a 1 . b i (c^tvciiWMa * 
D ) J-^ffi-T* J: d tc=Sr^T • 

[00751 

SI 0 0<0(6]#S:S:-fL$-^S't'{tt'fS^l^aS:tt^SC:i:* { -C*S4. Ufctf-aT. 
icitLT. ^&ftffS!l^Sl 0 0Jr7k 3 F®t=a<it^<^iii«^ (sfc*:ii<9-D) £Jt 

©wmKitsa-r* ^ t * . 

»ai#atc«JCUTv^. a*:* :fr&&ftga54 0«L fS#«2ifcli5ie»<o;fr{a£il3: 

[0076] 



(16) ^2004-309228 (P2004-309228A) 

Zm-tmX'&h. i3lT. ±K» 1 <^SttfcO»3Bi: *ar*ffl»teooT«»ttWL „: 

[0077] 

^T, ±iemi^ie^^®tS^S^4. ^gRoaT^mSt^J:O^AaS:^al•f 
JJES 1 0§SS£OJ& 1 BkT'tt, 3ttJt!^®^ (Mx. My . Mz ) a»£>3:S^3<fc7c2 
f^fe7-fte£lfz.Wm&MfeT-?*jmt?h2®,&t)Jm& (My. Mz) -.. 
[0078] 

08«4. 2$ftaj^^®^(My, Mz)*^^rS{RS2<J^7cSSJr^0T**4. 
^«^:ttiS?3 7{i. (KS2<X7c2£S±(C. mm.m&T~?&Pl (Myl. MzI) 
. P2 (My2, Mz2). »\ PN(MyN, MzN) Jffif U *^*»*>^ 

a&@a-rs. ±sc (6) . <7>*»Vr*<i6> srssai-rs .it 

[0 0 7 9] 
[»16] 



2 

+ My l = M J cos 2 I (16) 



[0080] 

Ztlit. My. Mz(cBg-fStgP3^T'*S. LfctfoT, PI (Myl. Mzl) . P 
2 (My2. Mz2) ; PN (My N, M zN ) ti. 08fc*r?\fc 5 fc. WMz 
ftt«0Mz = -M sinl • sina, MztfcjjftcolEMeygZ&Mc o si • c o s a 
, MyfWSri^iOiia^S^Mco s I fc&S^RilCtf^S -I i: C&S . £->X. P. 
1 (Myl. Mzl), P2 (My 2. Mz2), — , PN (MyN. MzN) OtfqfctC 
tgRO^Tfi^ff-gfcfT^ ftS:o^^#^iTJtmR<0Mytfc^|«]±fft^S^a2, M 
zSfcfrlStfLfftO^S £ b 2 TS(17)CJ: a *3Z&-t&ZbtfT* 

[0081] 
[»1 7] 



••• (17) 
[0082] 

^fil^H-ai^Si 1 0 OTli. ffi®fiM.iii&3 7tz£ 0, mi. • hffiE&3 6*»& 

T2Wfli»S«De-5 f --*»fcU 2®ffi^S^ (My. Mz) 2 &7n£IS 

_tfc, A^§^2WfiS^SS^T-^aP* < P3^±t(ji^'SliR«:^» -eofgRo* 
to*>S3 a 2 . b 2 ft*, fcwc, ±5S ( 1 7 ) iz£ *) . gajSftfclfiROiiitt 



Mz— MsinI 



IsinI • sina \ 
cosa / 




(17) ^2004-309228 (P2004-309228A) 

[0084] 

atctT, #S*lifeoU®-Ci4. jl— »W2rflyiSt*B8Il OOSf(:j?ota-f 

TlStftU 2iaaJ:*jMS& (My. Mz) a»6&&(5S2tf3E£IBLtt::. «9£LIX»L 
b2£gtfiU gtfJU^R^±Stt<^$a2, b 2 fcg^vvtfggtfi a * 

[00 8 5] 

(cifctT. *{WStt»S«l 0 0Sr* 3 F®fcg<Ct=5r<^rCLft^ (&*:«4<?-D) Srjfc 

«wjE»ietHtiri £ aye* * » 

' % 'ih»T^^^^^ % ^3*a^*^5"i"S~ "tana; 5«i;<t48!HKo 

*a. BW»3l2*rL<J±5EIIOflira»«f¥«. '*fe«H«33l2*L<i45EOO ; »lff* 
a#BldW6U 3tt*H8*t8!£? r --4'<i. n#R2. 5 * fcli 8 iS8£cO 3 Wtfl* •r — * 
[00 86] 

ate. *wj\<v&4nm&v>j&f&*Mm*&m.v%tf^w ! Rti>. 09*4. 

£ ^-r ht* * . . err, ±ssst 1 e>mn<o&B tm%h ss#t=^v vc <o*siw l . 

[0087] 

JbiESS 1 aggftDJBJBTCtt* 3ttaj*^®» (Mx, My. Mz ) *»fc$r*(RS3itoc2£. 

jaMMF*- fte*Xfz.Wm&m%7-f$:&ftt?&2mitiJ]mWtM (Mx. Mz) *» 
^^!»^2»yc^fc^v^Til^o3Tli^tt®tiJ: OiSfJft « ^Sta-T4. 
[0088] 

2fitoi:*>M®3WMx. Mz) j&>&&S<K&2#3^l3£/r;-f0T'&£. 
*g$:ftg;iiSB3 714. <&®2&7c£fg_ttC. ffeffi£\3gj£T-:?j£P 1 (Mx 1 . Mz 1 ) 
, P2 (Mx2. Mz2) , — , PN (MxN. MzN) £I2EU -ZcOftlfifrkiS&ft 
«t*ffi"T*.. ±3t (5) , (7) *6Ttt<18) Sr«aj-t-£Cli:**r&i. 

[0089] 

[»18] 



(18) . ^2004-309228 (P2004-309228A) 



Mx-Mzgcosa Mz-Mzgsina _ q ... (18) 



sina cosa 

[0090] 

Ztlli. Mx, Mz.lzffl-t2>W&<V3HZ'b&. Ltctf-yX. PI (Mxl, MzlK P 
2 (Mx2. Mz2) » — » PN (MxN, MzN) J4. 0 9 «t 5 C . &$#-c 
ot a X' ffi.ti.fr bcomHtfMs i n I bK&iMXLtlzttl&t&Zblz&i,. <fc->T. P 1 
(Mx 1 . Mzl) . P2 (Mx.2. Mz2)> — . PN (MxN. MzN) (QjMBtZtL 

X*&. 
[009 11 

^fiLftftSS^Sl OOT-ti:. **tf|jra!»3 7fci"9. «0E-*7-fe'yMijE*3 6*»&. 

X2mm i ®&ffl%. : r-f&tv. 2«ai*i«a» (mx. mz) *»^^{£«2<fc7cffiia 

[00921 

/?> 3tti««a»ef*— ^**JR»S*t» 3LK • y htif?MiE8S3 6(C«t 9*|jE£*u 

ffljey-*»3E»3 9(cJ:»K ««ftflttBIEtS»3 80««MliMBtUfr^V^T» 
jES*t£. *LT;2rtitfitt**4 0fi:J:9. ffilE £ iXTt 3 tt«S«SlS»&r - * KS^v ^ 

[0093] 

«jgf-^*5j:l/f zHWftBJRate^-^ £ 3tt«a^-fe^3 1 j*fcm^B»ELfc*a9iBL 

^2f4mffi^ss^-r--^sf* ? «Ui(c&a-f-s>ii3ssr«A. -eoniaofst **asu nm 
nihLfzmiftaizm'J^xxmiie <*fcHt*-D> xotzKt^x^t. 

[0094] 

ztuzx*). tm&BB&M x t t&immm xs^-tn^m&Ltttt waft tf-ssss 

SI 00<Vfo%t:^t2&&M1Xm*fiaZitMT&ZbWX-&&. Lfc**ot\ «!3fc 

JJE»4OS0t<0»»f=8VvC % 3*fflW-fe:'ir3 1tt. tt#*3, 6«t<«9IE3S<0 
*«9«lffi#at=«JBt. «i«MMS*3 7li, Mf3Ja3*K«6Ett«5«itia*K» 
*S f|««3*L<«46ffi«lOffiaUK«#as 4fcliM**3*L<«6ii3l*5«IW» 
»B¥»tetfJ6tTV**. ^{^ltS:S54 0«4. it^3 4^(46ie»<0^(SLft« 

[0095] 
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[00961 

P]£(R:Sl2&7t2fIU:fcJ£#>* *comPi<7)£MV>g:Z a 1 , b 1 SrgfclJ-f £<k?(;U8j£L 

Sal. b l£3lffi^S J: ^m^S 
[00 97 J 

n^iiS2<}C7£2[ai:^*>. -*fl5«RO±WOJl* a 2 . b 2 X o dzffifc L 

§a2. b 2 ****** 3 £fc.t>"C#** 
[0098] 

fcfljB»2<fc7cffiHLi:ej©t>. *<OW&<omZ tr'JKW *«k 5 lCflMEL&#.< ^fUcK^* 

„ 2tt»awTC^-*fcK*^*ft**£*#*u 2 twaiafiaj&r - * » smbus 

£fc<»T , S*. 1 . _ ; ' _ 

[0099] " " 

JJEKfl «rV»L*4«5KBWS<0»]IK?*JV»Tli, ±5$ ( 9 ) lz£ 0 3 WifeE^SI^-r 

-^iaGE-f-fcJ^CflMLfc* 1 . £*t£R6T, Mx. My. MzH±5S(9)»« 

±SESfl<OHtte<O^SSfc*JV>T. P 1 (Mxl . My 1 . Mz 1 ) . P2 (Mx2. My 
2, Mss2K— . PN (MxN, My N, Mz N ) ^#ffifcRO^TJA#>ft*£fT-?fc 
t#<OP3<9¥g. ±IE^2^|li60^®{C*SV^T> PI (Mxl. Myl). P2 (Mx 
2. My2) . PN (MxN. My N ) <^^(cffiR^ST«i^ft££ffofcfc§<0 
tgRtf0Mytfi^-(6)Oi.$4o*$. *5«tlX±!e^3<7)^M<O^SStc*JV^T, PI (Myl. 
Mz 1 ) P2 (My 2. Mz2) . PN (MyN. MzN) c^^kr^P3<7)ST<i 
ftfi-ff^fiofcfc#Otgn^Myfft*-|fiJ<0±WOSSJiV»-fih.t, Mcosltfci. L 
fc^t, ±5U6) SrSSEJLfcTsS (19) £JBWC<?-DS:i# S d #T*$ £ . 

[0 100] 

[»19J 



•-»-<- "(-test)' 

[0101] 

Jfc7i. JJEgtl 5 5rV^t»4<0|Ufe<D?g®ft:*5^Ttt, 3l4ffi»Hr>^3 1 k LT*-7U* 
[0102] 

±3&81%\,->Lf&4<r>mi&c0BmiZ*S\,^X&. m\fii»lii&3 7T*r3»«i>v- 
F^xTKiOSSSl/CtJ^U *(4^fta!lSSl 00£. CPU, ROMfe«kl^RA 

«k^. dOJ®^, ROM(c*^*»ty>tSJA$^-COS$'J«iro^5AS:^fi : -f4J:acfll 
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■ 

E««ttfcut. ram, ROMqp)*mwRwm* fd, HD&<mmz&m 

KtttKMc« CD. CDV. LD, D VD^Oft^WtfJD^IEli&f^ MOS?oi8^fe« 
[0104] 

[0105] 

[0106] 
[0107] 
[01 08] 
[0 109] 

[0iBcofB#*Si^] 

[0i] *»gifc:«*#ffiatts!s« ioo k*j »t * s^-t >wmimm z ^-rsmH 

[02] *&Bji£tt6£fflftgKBSgXi OO<O^fieSr^-rrn-y^0T-Jb«). 



(21 ) 



1^^2004-309228 (P2004 



[03 i ^{a^ftsusg i o o<r>m®*tet>hmz'*>h. 

[04 ] SfrGtfSftailSIS 1 0 OOg§?£^t$i*i>i§££^-f 0T&S. 

[06] 3Wffl&&M%T-ft:!$.ttb-rh3$S!}iiJ}mm& (Mx, My, Mz)K* 
S {R® 3 &te£S SrS^S-C* £ . 

[07] 2WtB*MS» (Mx, My) frh%ZU&2<%ji£ffl£7jk-?®?$>&. 
[08] 2NUtfjfif(X (My. Mz) a> 2 <*3c^£jj^0-C£>S. 
[091 2$»aJ2jJ^gU& (Mx. Mz) *>&#S<E&2<?3c^£7jrr0TfcS. 
[01O]iftiIi^(xg, yg. z s) (Cfc(t-l»ifiE^£^$-^L7tt,<0-C2b.6. 

[011] m^(o^mM^m^miziiiihm^^y^<oiRnmm^-tmmmx'hh. 
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[05] 



l®61 



100***"* 




Mi 





[H73 



A My 



M«e-Ms1ntco»« 
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MM, 
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[011] {0131 




